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(54) Blood chamber device 

(57) A blood chamber device (74) for a hemodialy- 
sis set comprises a sealed, plastics tube that defines an 
elongate reservoir chamber (76) for holding blood. The 
chamber has blood inlet and outlet ports (100.102) at a 
lower end thereof. Two conduits (80.86) are provided, 
each conduit extending downwardly, from its upper end 
(82,88) that is connectabie with hemodialysis set tubing 
(26b.30b), along si^stantially the length of the chamber 
in spaced relation thereto, to a lower conduit end that is 
connected with a respective one of said ports 
(100.102). The lower end portion of each conduit has a 
U-shaped bend (84,90). 
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Description 

BACKGROUND OF THE INVEiSmON 

At the present time, hemodialysis or plasmapher- 
esis blood chambers, so called air-trap blood chambers 
or "drip chambers" are typically made from two injection 
molded parts, comprising a round lop cap which is sol- 
vent bonded to cylindrical chamber. Flow typically pro- 
ceeds from a blood tube access port in the top cap out 
through an exit port at the bottom of the chamber. This 
structure has the following problems: 

1. The two part assembly of top cap to cylindrical 
chamber is expensive and prone to leak, and the 
residual solvent adhesive is potentially toxic to the 
blood. 

2. These top caps and chambers are generally 
round in cross section for injection molding and 
assembly reasons. Otherwise leaks will occur even 
more frequently. However, the round shape leaves 
barely sufficient room for the three to four ports 
which must communicate through the top cap to the 
interior of the drip chamber. These access ports 
must fit typically within a 15-18 mm. O.D. (outer 
diameter) area of the top cap, eliminating the 
chance of directly connecting a pump segment to a 
drip chamber, which typically is a 12 mm. O.D. tube 
placed in a port having an O.D. of about 14 mm.. 
Arterial drip chambers are always in close proximity 
to a pump segment but, because of the above, the 
drip chamber must be connected to the pump seg- 
ment via a pump segment connector attached to a 
length of blood tube, the end of which can fit on the 
top cap. This is an expensive solution, also prone to 
leaks and high residuals of solvents. 

3. Drip chambers are placed in arterial bloodlines 
either downstream of the pump segment ("post- 
pump") or upstream ("pre-pump"), depending on 
the prescription of the physician and the type of 
dialysis machine. Pre-pump arterial chamber 
bloodlines are more expensive to make because 
the IV saline port must often be mounted on a sep- 
arate connector upstream from the drip cham- 
ber. On "post-pump" bloodlines the IV saline port 
can be mounted on the inlet pump segment con- 
nector, thus saving one part and one tube and the 
assembly thereof. This combination connectran 
also reduces leaks and solvent residuals. 

There are a number of reasons why the IV saline 
port location is different in "pre-pump" and "post-pump" 
bloodlines, but each relates to the necessity of adminis- 
tering saline upstream from the arterial drip chamber: 

a. During the priming procedure prior to dialysis, 
the arterial tubing upstream from the IV saline port 
must be retrograde primed. A drip chamber in this 
segment is difficult to retrograde prime. 
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b. During dialysis. s^^^Ifusion (for relief of hypo- 
tension) is most safely done if any entrained bub- 
bles are caught by a downstream arterial drip 
chamber. Also, the saline flow can only be visual- 
ized if there is a dr^ chamber downstream. 

c. During rinse-back of blood to the patient at the 
end of dialysis, the arterial fistula and the arterial 
blood tube upstream from the IV saline port must 
be retrograde flushed with saline to return this 
blood to the patient To counteract the resistance of 
blood pressure, the saline bag is typically squeezed 
to create retrograde saline flow. This resistance is 
much greater if a drip chamber is upstream from the 
IV saline port. (Note: rinse-back of the downstream 
portion of the arterial and venous lines is done by 
the blood pump so resistance in this direction is 
unimportant). Further, retrograde rinse of blood tub- 
ing is desirably of "plug flow" type, resulting in little 
saline being added to the patient If a drip chamber 
is upstream from the IV saline port the blood in the 
drip chamber is diluted slowly by saline, resulting in 
large amounts of saline being administered to the 
patient. This is a problem, since one of the goals of 
dialysis is to remove fluid from the patient. 

One partial solution to the problems of arterial 
chamber has been the use of blow-molding to make one 
piece chambers. Thus, the two part assembly problems 
discussed above are eliminated. The other problems 
remain. 

Also, the blowmolded chambers in the literature are 
all so-called "bottom entry" chambers whereby the 
blood inlet port is at the bottom of the chamber and 
blood enters into the blood space at the bottom or side- 
wall of the chamber. (This is opposite to "top entry" 
chambers, all injection molded so far, where blood 
enters at or adjacent the top into the airspace above the 
blood.) Two problems of the bottom entry chambers as 
disclosed in Swan U.S. Patent No. 4,681.606. Heath 
U.S. Patent No 4.668.598 and European Patent Appli- 
cation No. 0058325A1 are: 

the inlet port enters the blood space at a point 
higher than the outlet port, and 
there is a diversion means to prevent inlet flow from 
breaking the surlace of the blood space and caus- 
ing foaming, such diversion directing the flow in the 
direction of the blood outlet 

The first problem is that blood must often be 
"rinsed-back" to the patient (at the end of dialysis) in a 
retrograde direction from the dialysis flow. With the inlet 
higher than the outlet, some blood will be caught in the 
chamber that cannot be retumed to the chamber (the 
amount determined by the volume contained between 
the inlet and outlet). 

The second problem is that any entrained air in the 
inlet blood stream is directed toward the outlet, which 
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under certain circumstal^^or today's higher blood 
flows can escape. As the primary function of the cham- 
ber is as an air trap, this is a significant problem. 

It is a preferred object of this invention to use blow 
molding to provide an IV saline port integral with the 
blood inlet of a chamber of the device, thus eliminating 
the problems of a separate IV saline "T connector con- 
struction as discussed above. A plastic blood chamber 
may be provided in which the blood flow can be run in 
either direction, for greater usefulness. 

The chamber may t>e used in a pre-pump mode. In 
other embodiments, this same chamber can be con- 
nected in a post-pump mode, thereby reversing the flow 
direction and changing the pre-pump mode integral IV 
saline port into an integral heparin port. 

The blood pump operates in the same direction for 
both manufactured blood lines in the pre-pump mode 
and the post-pump mode. In the pre-pump mode the 
blood chamber is under subatmospheric or negative 
pressure because the blood chamber is between the 
blood pump and the arterial fistula needle, which latter 
needle is the point of nnajor flow resistance. In the post- 
pump mode the chamber Is under superatmospheric or 
positive pressure since the chamber is between the 
pump and the venous fistula needle, which Is another 
major point of flow resistance. 

Physicians are sometimes wonried about stressing 
a patient's fistula. Thus they like to use pre-pump 
designs because the negative pressure in the pre-pump 
tubing segments can be monitored, giving the doctor an 
idea of how much the patient's fistula is in danger of col- 
lapse. 

In other situations, doctors worry more that the dia- 
lyzer will clot up. so they prefer to use post-pump 
designs because the positive pressure in the post-pump 
tubing segments can be monitored, giving the doctor an 
indication that the resistance in the dialyzer is increas- 
ing. 

EP- A- 134436 discloses apparatus for extracorpor- 
eal blood treatment in which an expansion chamber is 
connected to a blood line. The blood line Includes a con- 
duit which runs in spaced relation to the chamber along 
the full length of the chamber. 

The present invention provides a blood chamber 
device for a hemodialysis set. the device comprising a 
sealed, plastics tube that defines an elongate resen/oir 
chamber for holding blood, the chamber having first and 
second ports at a lower end thereof for permitting flow of 
blood into and out of the chamber, the device including 
first and second conduits each conduit extending down- 
wardly, from an upper end thereof that is connectable 
with hemodialysis set tubing, along substantially the 
length of the chamber in spaced relation thereto, to a 
lower conduit end that is connected with a respective 
one of said ports, wherein the lower end portion of each 
conduit has a U-shaped bend. 

It is preferred for one conduit to connect directly 
with roller pump tubing for blood flow, with this connec- 
tion being positioned adjacent the upper chamber end. 
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The conduit may be^p^ desired transverse dimen- 
sion to accommodate the connection with the roller 
pump tubing in a manner that does not crowd out the 
desired or necessary other ports and apertures into the 
blood chamber. The Wood pump tube niay be typically 
9.0 to 14 mm. OD. 

It is also preferred for the first and second ports of 
the reservoir chamber to terminate inwardly at substan- 
tially identical longitudinal positions in the blood cham- 
ber. In other words, they occu^^ an "equal height" in the 
blood chamber, contrary from the current configuration 
in an arterial chamber for a dialysis set. where the blood 
inlet to the blood chamber is usually higher than the out- 
let By this an-angement. it becomes practical to run the 
blood reversely through the arterial chamber, when and 
as that is desired, with effective operation and flow of 
blood therethrough, and without loss of a significant 
amount of trfood witiiin the arterial chamber. Thus, more 
blood can be retuned to the patient in the back flush 
step of dialysis with reverse flow through the arterial 
chamber. 

In another preferred embodiment, the first port of 
the blood chamber communicates with a third conduit 
extending laterally along substantially the lengtii of the 
resen/oir chamber in spaced relation thereto. Prefera- 
bly, the reservoir chamber and the conduits are all 
defined by a single integral plastic blow moulding from a 
parison. 

Row in the chamber nrtay be from bk>od tube to 
pump segment or vice versa (le pre-pump or post- 
pump). Ports for pressure measurement, sample with- 
drawal or medication administration may be provided at 
the upper end of tiie chamber, with the blood ports at 
tiie bottom. 

DESCRIPTION OF THE DRAWINGS 

Refemng to the drawings, while Fig 8 illustrates an 
embodiment of the invention, the remaining figures do 
not, but have been included to facilitate understanding 
of the invention. 

Rgs 1 a and 1 b are plan views of an arterial set. witii 
blood chamber, respectively in the pre-pump and 
pest-pump modes, ready for connection with a con- 
ventional dialyzer and venous set; 

Fig 2 is an elevational view of tiie blood chamber as 
used in Fig 1a. but in reversed position; 

Rg 3 is an elevational view of tiie blood chamber of 
Rg 2 rotated 90** about its longitudinal axis; 

Fig 4 is a top plan view of tiie blood chamber of Fig 
2; 

Rg 5 is an elevational view of another design of 
blood chamber; 
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Fig. 7 is an elevational view of the blood chamber of 
Fig. 5. rotated 90** about the longitudinal axis 
thereof: 

Fig. 8 is an elevational view of a design of blood 
chamber device in accordance with this invention; 

Fig. 9 is an elevational view of a double blood 
chamber, made from a single flattened, plastic tube, 
to provide, for example, both the arterial and the 
venous blood chambers for a dialysis procedure in 
a single unit; 

Fig. 10 is an elevational view of the blood chamber 
assembly of Fig. 9, rotated 90* about the longitudi- 
nal axis thereof; 

Fig. 11 is a top plan view of the blood chamber of 
Fig. 9. 

Rg. 12 Is a partially schematic, fragmentary view of 
a dialysis set up showing a blowmolded. multiple 
chamber cassette similar to that shown in Rgs. 9- 
1 1 mounted on a dialysis machine: and 

Rg. 13 is a top view of the cassette of Rg. 12; 

DESCRIPTION OF SPECIFIC EMBODIMENTS 

The following description relating to Figs 1a to 7 
and 9 to 13 has been included to facilitate understand- 
ing of the invention as exemplified by Fig 8. 

Refening to Rg. la, an arterial pre-pump set 10 for 
hemodialysis is shown, along with a conventional hollow 
fiber dialyzer 12 and a conventional venous set 14, with 
the various parts being shown ready for assembly with 
each other in conventional manner. Apart from the novel 
disclosures herein, arterial set 10 is also shown of con- 
ventional design. 

A luer lock patient arterial fistula needle connector 
16 is provided on one end of set 10 as shown, with the 
set tubing 18 extending through an on-off clamp 20, and 
injection site 22. extending to connect with inlet port 29 
of blood chamber 28. 

Roller pump segment 26 Is shown to directly con- 
nect with blood outlet port 27 of blood chamber 28, and 
extends to a pump segment connector 48, and then to 
tube 30 extending to connector 32 for dialyzer 12. A 
heparin line 24 also connects to connector 48. 

Venous set 14 has similar components as shown, 
which are of conventional design and thus do not need 
to be recited. 

Referring to Fig. lb, a similar arterial post-pump set 
10a is shown, being of very similar design to the pre- 
pump set 10 except as otherwise described. A luer lock 
patient arterial fistula needle connector 16a. as before. 
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is provided at one end d^^^Oa. with set tubing 18a 
extending through on - off clamp 20a and injection site 
22a, in a manner similar to the pre/ious set However, in 
this embodiment, tubing 18a connects directly with 
pump tubing 26a. Heparin line 24a connects at the junc- 
tion between tubings 18a, 26a. on the other end of 
pump tubing 26a because of the different pressure con- 
siderations in the post-pump mode. Heparin must 
always be administered against a positive pressure 
rather than a reduced pressure, to avoid the cata- 
strophic occun^ence of the heparin syringe discharging 
its entire contents in a few seconds into the patient in 
the event of heparin pump failure. 

Pump tubing 26a communicates with blood cham- 
ber 28a at blood port 27 of the chamber, ft can t)e seen 
that chamber 28a may be the very same chamber as 
chamber 28. being merely reversed and with different 
connections. This provides a significant convenience in 
manufacturing and inventory control since the same 
chamber of this invention may be used in both situations 
without any change of design. Then, set tubing 30a 
communicates directly with port 29 of blood chamber 
28a, terminating in a connector 32a as in the previous 
enrtbodiment. 

This setup may then communicate with a dialyzer 
12 and a venous set 14 as in the previous embodiment. 

Referring also to Figs. 2-4. blood chamber 28 or 
28a may be made, typically, through a blow molding 
process of a moderately stiff thermoplastic, as is known 
in the prior art so that there may be formed out of a sin- 
gle, plastic, tubular parison the following: a reservoir 
chamber 34, and a pair of conduits 36, 38 extending lat- 
erally along reservoir chamber 34, being spaced from 
the chamber by flat-sealed portions 40 of the plastic 
parison. Conduit 38 directly communicates with punp 
segment tube 26 through port 27. with adequate room 
for such connection being available since the various 
ports 27. 44. 50. 52 are distributed in a transverse line. 
Conduit 38 then extends the entire length of reservoir 
chamber 34 to communicate therewith at the opposite 
end of chamber 34. 

Conduit 36 connects in branch-connection relation 
42 with blood port 29. Conduit 36 also extends tiie 
length of resen^oir chamber 34, spaced therefrom by 
one of the flat seals 40 to a connector 44, for connection 
witii a IV saline access tube in the pre-pump mode 46 
having a conventional squeeze clamp 48. In tiie post- 
pump mode the tube 46a serves as a heparin tube. 

Furthermore, at tiie end of blood chamber 28 which 
is remote from blood port 29, additional ports 50. 52 can 
be provided for respective connection with a pressure 
monitor line 54 and an air adjust or medication tube 56. 

Reservoir chamber 34 is capable of flat-collapse 
under a predetermined suction pressure in tiie manner 
of prior art blood chambers for the known, desirable pur- 
poses. 

Normally, blood is pumped by a roller pump from 
arterial patient connector 1 6 or 1 6a into reservoir cham- 
ber 34. From there, the blood flows out of tiie reservoir 
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chamber, to pass throu^^^l'emainder of the dialysis 
setup as shown in Rg. 1 . 

The first and second ports have inner ends 58, 60 
separated by partition 61 which occupy substantially 
identical longitudinal positions along the biood chamber s 
as particularly shown in Rg. 2, contrary to the prior art, 
where generally reservoir chambers have inlet ports 
that terminate deeper or higher within the reservoir 
chamber than the outlet port. It can be seen that in the 
pre-pump mode of Rg. 1a inner end 60 serves as the w 
inlet to the reservoir, and that the inlet Is constructed to 
cause the Inlet stream of blood to be directed laterally 
away from the outlet 58 by means of a curvature in par- 
tition 61 . The effect of this is to keep entrained air in the 
blood away from the outlet until the air bubbles have had is 
a chance to rise to the top of the blood level and join an 
air bubble 63 typically found there. 

Also because of this modification, it becomes pos- 
sible to effectively and completely run Wood in reverse 
through the system, by reversal of the roller pump that 20 
operates on pump tubing 26, so that blood can be 
returned to the patient through the arterial side as saline 
is added to the system, for example through tube 46 or 
46a. Thus, at least some of the blood can flow back to 
the patient through connector 16 or 16a in a manner 25 
that is called "plug flow", by which it is meant that the 
blood does not mix to a large degree with the saline 
solution which is being used to replace it. so that the 
patient receives little more fluid than that which is found 
in his own blood, as the blood is returned to him or her 30 
from the dialysis set at the end of dialysis. This provides 
significant advantage to the dialysis procedure and the 
effective return of a maximum amount of blood to the 
patient after the dialysis procedure with a minimum of 
saline solution. 35 

Referring to Figs. 5 through 7, another embodiment 
of blood chamber for a dialysis set is disclosed. Blood 
chamber 64 may be made by blow molding as before, 
from a single, tubular parison to define a reservoir 
chamber 66 having a pair of bottom ports 68, 70. Bot- 40 
tom port 68 may directly communicate with pump tubing 
26a in a manner similar to the communication with 
pump tubing 26 in the previous embodiment, pre-pump 
mode, to provide blood flow out of chamber 66. Inlet 
flow of blood passes through port 70 and blood conduit 4s 
30a in a manner analogous to the prior embodiment. 
This chamber may also be used in post-pump mode. 

At the opposite end of blood chamber 64, a port 
54a may be provided for the pressure monitor, while 
another port 56a may be provided for air adjustment or 50 
the administration of medication. 

An integral access tube 36a is also provided, being 
formed from the original, blow molded parison and inte- 
gral with reservoir chamber 66 through a spaced, flat- 
tened, solid portion 40a of the original parison. Conduit 55 
36a communicates at one end with an IV or saline tijbe 
46a as in the previous embodiment, in pre-pump mode, 
extending laterally along the length of reservoir cham- 
ber 66 to join with port tube 70 so as to be in communi- 



cation with resen^otr^^pber 66. In post-pump mode, 
conduit 36a connects^^heparin line. 

As before, an arterial hemodialysis set having a 
blood chamber of such a design is capable of backf lush- 
ing of blood in chamber 66 and upstream therefrom 
back into the artery of the patient in a flow pattern which 
is reverse from the normal flow pattern, with good "plug 
flow" and tiie other advantages of such an arrangement. 
Also partition 61a is curved to facilitate bubble separa- 
tion as described atK)ve. 

Since the end of blood chamber 64 that canries 
ports 68. 70 has only two ports, it is possible to use a 
port 68 which has adequate size to directly receive 
pump segment 26a. for the advantageous elimination of 
an intermediate part and to reduce the number of sol- 
vent-sealed connections. 

Referring to Rg. 8, an embodiment of this invention 
is shown, comprising a blood chamber 74 which, as 
before, is made out of a single. tUbuIar plastic parison by 
blow molding. 

Blood chamber 76 is shown, having an upper end 
with a single port 78, which may be used for connection 
with a pressure monitor, for example. A first, connected 
conduit 80 is shown having a connection 82 with pump 
tubing 26b in a manner similar to the previous embodi- 
ments. Rrst conduit 80 then extends the entire lengtii of 
reservoir chamber 76, making a U-turn 84 at the other 
end thereof into an open aperture communicating with 
reservoir chamber 76. 

A second, connected Inlet conduit 86 is also pro- 
vided on tiie other side of reservoir chamber 76, com- 
municating at its upper end with blood tubing 30b in a 
manner similar to the previous emtKXiiments through 
connector 88. Second, connected conduit 86 then 
extends the length of reservoir chamber 76, being Inte- 
grally formed therewith through plastic web 87, down to 
another U-turn 90, which communicates with tiie interior 
of btood chamber 76 as does first connected conduit 80. 

Thus, in the pre-pump mode blood is pumped 
through a set by means of a pump acting on pump tub- 
ing 26b, which is directly connected to second conduit 
80. The blood passes through first conduit 86, and then 
enters reservoir chamber 76. The blood exits reservoir 
chamber 76 through second conduit 80, to travel on 
through the dialysis setup via blood tube 30b. 

Additionally, a third connected tube 92 is formed out 
of the same parison by blow molding, to be integrally 
connected to tiie remainder of the blood chamber by 
plastic web 94. which like web 87, is a part of the pari- 
son. Connected tube 92 may be. In turn, connected to 
saline tubing 46b, with third conduit 92 extending the 
length of reservoir chamb^* 76, and joining with second, 
connected conduit 86 at a junction point 98, which is 
typically near curved portion 90. Thus, as before, blood 
can flow normally into reservoir chamber 76 tiirough 
first connected conduit 80 and out of the chamber 
through second connected conduit 86. 

Obvious modifications may be made for post-pump 
use. For reverse flow through reservoir chamber 76. in a 
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manner similar to the enibj^^ht of Fig. 2, the inlet 
ports 100, 102 of the respective conduits 86. 80 termi- 
nate Inwardly as shown at substantially Identical longitu- 
dinal positions in the blood chamber 76. to permit easy 
reverse flow through the chamber. This provides advan- 5 
tages as previously discussed. 

Turning to Rgs. 9 through 1 1 , in this embodiment, a 
single, blow-molded parison may form blood pre-pump 
arterial chamber 104 and venous chamber 106, for use 
in a combined arterial-venous hemodialysis set. Each of 10 
blood chambers 104. 106 defines a respective conduit 
1 08, 1 1 0 which communicates with a first end 112,114 
of the reservoir chamber through a respective first port 
116, 118. 

In each case, the respective conduits 108. 1 10 are is 
separated by flattened portions 120 of the parison from 
their respective chambers 104. 106 and each other, with 
the conduits extending laterally along substantially the 
length of each reservoir chamber 104, 106 in spaced 
relation thereto. 20 

Thus, a unitary, double chamber is provided for 
equipping a dialysis set with pre-pump and post-pump 
blood chambers, for example, or for any other desired 
use. 

Port 116 may be used for saline infusion when 25 
chamber 104 is under negative pressure and for 
heparin infusion if it is under positive pressure as in the 
post-pump mode. Port 128 may be in connection to the 
pump tubing, while port 130 comprises the arterial 
blood inlet. Ports 1 22, 1 24 and 1 26 connect to pressure 30 
monitors or serve as medication application ports. Port 
1 1 8 connects from the venous connector of the dialyzer, 
while port 132 connects to the venous patient connec- 
tor. However, the multiple chamber cassette may be 
connected in other ways as desired, 35 

Referring to Figs. 12 and 13, the cassette shown is 
made of a single blowmdded parison to define a pair of 
chambers 204. 206, similar in virtually all respects to the 
cassette of Figs. 9 through 11. and like reference 
numerals in the two hundreds con-esponding to the 40 
same reference numerals in the one hundreds of the 
cassette of Figs. 9 through 11. 

It can be seen that all tubing ports are substantially 
parallel with the long axis of cassette chambers 204, 
206. This provides an improvement of easier handling of 4S 
the blood over, for example, transverse entry ports. 

Connected to inlet 228 is pump tubing 252, which is 
shown to be mounted in a roller pump housing 254 so 
that pump tubing 252 is maintained in a U-shaped con- 
figuration which is right-side up rather than upside down so 
or on its side, as shown. The track of housing 254 
defines the shape of the pump tubing 252. The roller 
pump with its arms 256 and rollers 258 functions in the 
known and normal manner to pump blood so that blood 
enters the system in one specific mode from the patient ss 
artery through inlet port 230 into chamber 204, and out 
of chamber 204 through port 228 into pump tubing 252. 
Then, the blood is punped through tubing 260 to a dia- 
lyzer. 



The blood from the ^^^^ then enters tubing 262 
to pass through port 218 and separate conduit 210 to 
extend the length of venous chamber 206; to effect a U- 
turn 264, and to enter the venous chamber. Then, the 
blood passes through filter 250, through outlet port 232 
and tubing 266 to pass back to the patient's venous sys- 
tem, while moving across ultrasonic air detector 268. 
and line clamp 270, both of conventional design. 

By this embodiment, only one end of the pump seg- 
ment 252 needs to be tethered to a cassette. This 
greatly reduces the cost of construction. The pump seg- 
ment 252 may be formed straight with the curvature 
being provided by the curve of the stator or track 254 of 
the punp housing. 

Ukewise, because the pump tubing 252 is formed in 
a right-side-up U segment, as described above, high 
blood flow rate tubing in the range of 8mm. Inner diam- 
eter or more may be readily primed, since the segment 
readily fills with liquid and stays filled. 

Also, such a blood pump allows the use of bottom 
entry, bottom exit arterial chamber 204. which is welt 
known to handle rapid blood flows with less turbulence 
and foaming than top entry chaotjere. 

Claims 

1 . A blood chamber device (74) for a hemodialysis set, 
the device comprising a sealed, plastics tube that 
defines an elongate reservoir chamber (76) for 
holding blood, the chamber having first and second 
ports (1 00. 1 02) at a lower end thereof for permitting 
flow of blood into and out of the chamber, the device 
including first and second conduits (80,86), each 
conduit extending downwardly, from an upper end 
(82,88) thereof that is connectable with hemodialy- 
sis set tubing (26b.30b), along substantially the 
length of the chamber in spaced relation thereto, to 
a lower conduit end that is connected with a respec- 
tive one of said ports (100,102), wherein the lower 
end portion of each conduit has a U-shaped bend 
(84,90). 

2. The device of Claim 1 . wherein each U-shaped turn 
(84,90) terminates at the associated lower conduit 
end. 

3. The device of Claim 1 or 2 in which the device is 
moulded from a single, integral, flattened plastics 
parison. 

4. The device of Claim 3, wherein the moulded device 
includes flat sealed portions (87) interconnecting 
the chamber (76) with the or each conduit 
(80.86,92) of the device. 

5. The device of Claim 3 or 4 in which the moulded 
device (74) includes a third conduit (92) which com- 
municates with said first port (100) and which 
extends along substantially the length of said reser- 
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voir chamber (76). 




6. The device of any preceding daim in which said 
second conduit (80) connects directly with roller 
pump tubing (26b). s 

7. The device of any preceding daim in which said first 
and second ports (100,102) terminate Inwardly of 
the chamber at substantially the same position. 

10 

8. The device of any preceding daim in which said 
reservoir chamber (76) is flattened. 
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